The plant aspartic proteinase-specific polypeptide insert is not directly related to the activity of oryzasin 1.
Many plant aspartic proteinases (APs) are different from animal and microbial APs in that they contain a polypeptide insert, approximately 100 amino acids in length, in the C-terminal region. To interpret the significance of this insert, we constructed an expression system for rice AP oryzasin 1 by linking a pro-oryzasin 1 downstream of glutathione S-transferase (GST). GST-proOS1 expressed the highest degree of hemoglobin-hydrolytic activity when treated at pH 3.3 and incubated for 24 h at room temperature. We carried out a similar experiment using an insert-lacking proOS1 mutant, GST-DeltaproOS1, as the fusion protein, and found it to show similar activity. This result indicates that the insert is not involved in the production of AP activity. We then investigated the autolysis of the two proteins by Western blot analysis. GST-proOS1 was autolyzed into 67- and 64-kDa fragments, while GST-DeltaproOS1 autolyzed to 54- and 52-kDa products. GST-DeltaproOS1 clearly produced two molecular species early in the autolytic process, and not later than 3 h from the start, but no such clear result was observed in the case of GST-proOS1. This suggests that, although the presence of the plant AP-specific insert does not influence the enzyme activity by itself, it apparently has an effect on the autolysis of OS1.